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BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to a tool that is useful for mechanical cleaning
and/or application of fluids to an exposed or accessible attachment surface of a fluid
connector device used in medical applications.

2. Description of Related Art

[0002] A significant problem that exists today in the delivery of healthcare
services is the accidental transmission of pathogens and diseases from one patient to
another, or from a patient or healthcare worker to another, by improperly or
inadequately cleaned connectors such as those used in fluid infusion or extraction
therapies. Proper and thorough cleaning of fluid connector devices and ports is
essential, for example, in reducing the incidence of methycillin-resistant Staphylococcus
aureus (MRSA) infections.



[0001] This invention relates to a tool that is useful for mechanical cleaning and/or application of fluids
to an exposed or accessible attachment surface of a fluid connector device used in medical
applicationsW® D&¥eMRTAdN of Related Art [0002] A significant problem tRETAX298HBHANIN the
delivery of healthcare services is the accidental transmission of pathogens and diseases from one
patient to another, or from a patient or healthcare worker to another, by improperly or inadequately
cleaned connectors such as those used in fluid infusion or extraction therapies. Proper and thorough
cleaning of fluid connector devices and ports is essential, for example, in reducing the incidence of
methycillin-resj hylococcus aureus (MR AQ infections. &3003 Fluid connectors of
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transferreii direct(lgéto the device by inadvertent contact between the user's hand and an attachment
surface PAYRBIRR (BALIS RIRPEBHAAR?S1B9RE St Rt DRIFAYY RRRIMAAEOMPHEE Wifurality of
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better conform to the contours of the attachment surfaces when manipulated by the user, and that will
apply prASGRARSIGRES,KRIPHFGERTIQHE FEMhARGISERRE MAPTYENEcRIEMPERlaMER. MaY0005] Swab

pouchepdtaeadresinibrivendligrosathiedwied HiaiasuRaianyRuBliessdionTNRSs 3HERRRO60 Al,
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accessible attachment surfaces o connectors used In medical applications.
contact between the hands of the user and the surface being cleaned, that will better

conform to the contours of the attachment surfaces when manipulated by the user, and
that will apply pressure more evenly around the perimeter of the fluid connector being
cleaned.

[0005] Swab pouches have recently been disclosed in United States Patent
Publication Nos. 2007/0225660 A1, 2008/0038167 A1 and 2008/0039803 A1 for use in
covering, protecting and disinfecting the ends of luers, luer valves, cannulas and the
like. Although such pouches offer some advantages over conventional wipes, a device
is still needed that can be manufactured reliably and that can be manipulated easily and
effectively by a clinician to mechanically scrub and/or disinfect exposed or accessible
attachment surfaces of fluid connectors used in medical applications.



SUMMARY OF THE INVENTION  [0006] A tool is disclosed that is useful for mechanically cleaning
and/or applying fluids to an exposed or accessible attachment surface of a fluid connector device used
in medical 2\YPIiz&E378s used herein, "fluid" is intended to include liquidsPgEle20efiei&lutions,
suspensions or slurries. Such fluids can include or contain, for example, vascular and/or non-vascular
fluids, medicines or flowable cellular tissues, that are infused into, or extracted or collected from, a
patient. As used herein, "fluid connectors"” or "fluid connector devices" can include, for example, luers,
hubs, threaded or unthreaded connectors, Clave(r) connectors, and the like. Medical applications
involving fluid infusion or extraction can include, for example, intravascular, intraosseous, intracranial,
hepatic, lymphatic, subcutaneous, epidural, or urinary therapies. It should be understood and will be
appreciated, however, by those of SUHMMARSKDIRITHIE INVEDOHOdRdINg this disclosure that these
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the contacted surfaces.  [0008] According to anather preferred embodiment of the invention, the

housing BHithd EupiRt: Qe SXIRFHODI i€aR0IBEYIthe fRToRAMRIDr RHAYFSAUYM BEARSTRAYRaterial,
mO?t preifm;@&)bhaa%oiyﬁ?r@hmmr&ﬁb,&ﬂegdmafmgt@ldbras arohmmiqatlllﬁergﬁa&dlz@abgw is )
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more other additives, that is adequate for decontaminating the frontal attachment wit |c%1 it is used.
Both theRHithe dmetiorn sandke psribhepefir@ieaning tool are desirably latex-free to avoid possible

allergic reactiofgpomh A8sItIRG 1S8R hReRAHENembodiment of the invention, a cleaning and
disinfecting tool is disclosed that preferably comprises a housing having an inside wall
and an open end with a defined shape, and a flexible insert such as a sponge or other
similarly effective material conforming substantially to inside wall of the housing that can
be used to scrub and treat a frontal attachment with a suitable cleaner or disinfectant.
The cleaning and disinfecting tool can be prepackaged in a sterile wrapper and, when
removed from the package, placed over the attachment surfaces of a fluid connector
device such as the attachment end of a CLAVE® connector. The cleaning and
disinfecting tool can be manipulated axially and rotationally relative to the end of the
frontal attachment to scrub the contacted surfaces of the connector and to apply a
chemical capable of cleaning, disinfecting or otherwise decontaminating the contacted
surfaces.
[0008] According to another preferred embodiment of the invention, the housing
of the subject cleaning tool is molded, thermoformed or stamped from a suitable
material, most preferably a polymeric material. A flexible insert such as a chemically



[0009] According to another preferred embodiment of the invention, a cleaning and disinfecting tool for
attachment surfaces of fluid connector devices used in medical applications is provided that comprises
a housing W@ 2MeREE bpen end and a flexible insert disposed inside the Holidipdofethekert further
comprising a cleaning or disinfecting composition that is released or releasable upon contact with one
or more attachment surfaces of a fluid connector. The flexible insert can be unitarily formed or can be
assembled from a plurality of elements, which elements can be either fixed or moveable relative to
each other. The flexible insert can be made with or without a centrally disposed recess adapted to
receive gne, or more attachment Prf ces of a.fluid connector. The fexibl%i ert is preferably
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thereby releasing cleaning and disinfecting fluid to flow downwardly by gravity into the flexible insert.
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inside handle and preferably contains an amount of cleaning and disinfecting fluid that is

sufficient to partially saturate flexible insert and effectively clean and disinfect the

exposed free end of a frontal attachment inserted into surrounding contact by the insert.

A lever arm with a blunt edge is desirably provided on the outside of the handle to



web being releasably attachable to the annular flange disposed around the open and further
comprising a tab overhanging the flange on at least one side to facilitate manual grasping for removal.
One flexibleW&b1HERYSE desirably insertable into the housing below the aRATIHPFEIMAJ is
maintained therein by any suitable means, most preferably by heat staking to prevent the insert from
rotating freely inside the housing during use. That insert preferably comprises a slit or void capable of
receiving an attachment surface of a fluid connector for cleaning and scrubbing. The other insert is
preferably disk-shaped, has a slightly larger diameter, and is secured in substantially fixed relation to
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surfaces of the fluid connector device being cleaned.

[0012] According to another preferred embodiment of the invention, a tool for

mechanically cleaning and/or applying fluid to attachment surfaces of fluid connector

devices used in medical applications is provided that comprises: a generally cylindrical

housing, two flexible polymeric foam inserts, a liquid cleaner, and a releasable cover.

The housing further comprises one closed end, one open end and sidewalls (most

preferably fluted) that taper outwardly between the closed and an annular recess

disposed adjacent to the open ends, with a substantially horizontal, annular flange

disposed around the open end adjacent to the annular recess. The inserts include two

substantially cylindrical, flexible foamed inserts insertable into the housing and capable

of absorbing liquid and then expelling liquid when subsequently compressed; and a

flexible sealing web substantially impervious to fluid migration through the web, said



FIG. 1 is a perspective view of one embodiment of a housing that is part of a preferred tool useful for
cleaning and disinfecting the exposed attachment surfaces of a frontal attachment device such as, for
example, a WORB(PYZBinector, to another medical device such as, for exdHApESHEeWESS
syringe; FIG. 2 is a top plan view of the housing of FIG. 1; FIG. 3 is a front elevation view of the
housing of FIG. 1; FIG. 4 is a side elevation view of the housing of FIG. 1; FIG. 5 is a bottom plan view
of the housing of FIG. 1; FIG. 6 is a cross-sectional elevation view taken along line 6-6 of FIG. 2; FIG.
7 is a perspective view of one embodiment of a preferred chemically treated

web being releasably attachable to the annular flange disposed around the open and
further comprising a tab overhanging the flange on at least one side to facilitate manual
grasping for removal. One flexible foam insert is desirably insertable into the housing
below the annular recess and is maintained therein by any suitable means, most
preferably by heat staking to prevent the insert from rotating freely inside the housing
during use. That insert preferably comprises a slit or void capable of receiving an
attachment surface of a fluid connector for cleaning and scrubbing. The other insert is
preferably disk-shaped, has a slightly larger diameter, and is secured in substantially
fixed relation to the underside of the web in such position that the insert is insertable
into the annular recess adjacent to the open end of the housing when the web is
releasably sealed to the annular flange of the housing. A therapeutically effective
amount of a cleaning and/or disinfecting fluid is desirably placed inside the housing prior
to applying the sealing web as a closure for the device. Upon removal of the web just
prior to use, the liquid-containing disk-shaped insert attached to the underside of the
web can be used for topical cleaning of skin, an exposed surface of an object, or an
attachment surface of a fluid connector as desired in addition to use of the liquid-
containing flexible insert disposed inside the housing.

[0013] According to another preferred embodiment of the invention, another tool
is disclosed that can be used for both topical cleaning of skin or an exposed surface,
and for mechanically cleaning and/or applying fluid to attachment surfaces of fluid
connector devices used in medical applications. The subject tool preferably comprises
structural elements as described in Paragraph 0012 above except that it desirably
comprises only a single, liquid-absorbing, flexible foamed polymeric insert having a
cylindrical base that is preferably heat-staked into the annular recess of the housing.
The upwardly projecting portion of the insert preferably further comprises a slit or recess
to facilitate use as a cleaning tool for attachment surfaces of fiuid connéctor devices
used in medical applications. Prior to sealing, the insert projects upwardly past the
otherwise open end of the housing. Prior to heat-staking, a cleaning and/or disinfecting
liquid is desirably introduced into the housing. After attachment of the insert to the
annular recess of the housing, the flexible foam insert is desirably compressed inside
the housing and the web is releasably sealed to the flange to cover the opening and



cleaning sponge that is insertable into and attachable to the housing of FIG. 1; FIG. 8 is a top plan
view of the chemically treated cleaning sponge of FIG. 7; FIG. 9 is a cross-sectional elevation view
taken alongWRe2BLGMRTSG. 8; FIG. 10 is a cross-sectional elevation view ofP& biéfaivedamibodiment of

the cleaning and disinfecting tool of the invention; FIG. 11 is a front elevation view, partially in
section and partially broken away, of the tool of FIG. 10 being used to clean and disinfect the
attachment surfaces of a fluid connector device ; FIG. 12 is a perspective view of another

embodiment of a preferred tool useful for cleaning and disinfecting the exposed attachment surfaces of
e SR PR B R Y MG R e
componemaats josthwitsoloolseG and; the insert is substantially saturated with the cleaning

liquid, the insert expands to its projecting position to facilitate use as a topical cleaning

or disinfecting tool. The slit or recess in the upwardly facing portion of the insert can

receive at least a portion of the attachment surfaces of a fluid connector or outer

surfaces of another device, and the upwardly projecting portion of the insert can be

forced back down inside the housing, where the sidewalls provide resistance and

facilitate scrubbing the attachment surfaces.



FIG. 14 is a front elevation view of the tool of FIG. 12; FIG. 15 is a bottom plan view of the tool of FIG.
12; FIG. 16 is a cross-sectional elevation view taken along line 16-16 of FIG. 14, showing the
central porti®PEPIMORGEhge in a first position; FIG. 17 is a cross-sectiBha{sziediidpodiew
substantially as shown in FIG. 16, but with the central portion of the sponge in a second position that is
elevated in relation to the first position; FIG. 18 is a perspective view of one embodiment of a
preferred chemically treated cleaning sponge that is configured differently from the sponge depicted,
for example, in FIG. 13; FIG. 19 is a cross-sectional elevation view of another embodiment of the

preferred tool of the mvenﬂogmgf_-l:bgg@mﬁm@jﬂ topalEISRARMNEIcludes a housing that is

configured to recelve a chemically treated cleaning sponge having a configuration like that of the
sponge showrl Thg. apparatus of the invention is further described ‘and explained in

relation to the followmg drawings wherein:

FIG. 1 is a perspective view of one embodiment of a housing that is part of a
preferred tool useful for cleaning and disinfecting the exposed attachment surfaces of a
frontal attachment device such as, for example, a CLAVE® connector, to another
medical device such as, for example, a needleless syringe;

FIG. 2 is a top plan view of the housing of FIG. 1;

FIG. 3 is a front elevation view of the housing of FIG. 1;

FIG. 4 is a side elevation view of the housing of FIG. 1;

FIG. 5 is a bottom plan view of the housing of FIG. 1;

FIG. 6 is a cross-sectional elevation view taken along line 6—6 of FIG. 2;

FIG. 7 is a perspective view of one embodiment of a preferred chemically treated
cleaning sponge that is insertable into and attachable to the housing of FIG. 1;

FIG. 8 is a top plan view of the chemically treated cleaning sponge of FIG. 7;

FIG. 9 is a cross-sectional elevation view taken along line 9—9 of FIG. 8;

FIG. 10 is a cross-sectional elevation view of a preferred embodiment of the
cleaning and disinfecting tool of the invention;

FIG. 11 is a front elevation view, partially in section and partially broken away, of
the tool of FIG. 10 being used to clean and disinfect the attachment surfaces of a fluid
connector device ;

FIG. 12 is a perspective view of another embodiment of a preferred tool useful for
cleaning and disinfecting the exposed attachmenf surfaces of a fluid connector device
such as, for example, a CLAVE® connector, to another medical device such as, for
example, a needleless syringe;

FIG. 13 is an exbloded perspective view illustrating the component parts of the
tool of FIG. 12;

FIG. 14 is a front elevation view of the tool of FIG. 12;

FIG. 15 is a bottom plan view of the tool of FIG. 12;

FIG. 16 is a cross-sectional elevation view taken along line 16—16 of FIG. 14,
showing the central portion of the sponge in a first position;



FIG. 20 is a top perspective view of an array comprising a plurality of housings suitable for use in
making a preferred embodiment of the cleaning tool of the invention prior to separating them from a
web conneclii2tieMiiring manufacture; FIG. 21 is front elevation vieR(GBS39g[e+9dsing that
has been inverted following separation from the array of FIG. 20; FIG. 22 is a cross-sectional elevation
view taken along line 22-22 of FIG. 21; FIG. 23 is bottom plan view of the housing of FIG. 21; FIG.
24 is an exploded bottom perspective view of a cleaning tool made using the housing of FIG. 21 in
combination with a flexible insert; FIG. 25 is a cross-sectional elevation view taken along line 25-25
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FIG. 18 is a perspective view of one embodiment of a preferred chemically
treated cleaning sponge that is configured differently from the sponge depicted, for
example, in FIG. 13;

FIG. 19 is a cross-sectional elevation view of another embodiment of the
preferred tool of the invention that is similar to the tool of FIG. 16 but includes a housing
that is configured to receive a chemically treated cleaning sponge having a
configuration like that of the sponge shown in FIG. 18;

FIG. 20 is a top perspective view of an array comprising a plurality of housings
suitable for use in making a preferred embodiment of the cleaning tool of the invention
prior to separating them from a web connecting them during manufacture;

FIG. 21 is front elevation view of a single housing that has been inverted
following separation from the array of FIG, 20;‘

FIG. 22 is a cross-sectional elevation view taken along line 22—22 of FIG. 21;

FIG. 23 is bottom plan view of the housing of FIG. 21;

FIG. 24 is an exploded bottom perspective view of a cleaning tool made using
the housing of FIG. 21 in combination with a flexible insert;

FIG. 25 is a cross-sectional elevation view taken along line 25—25 of FIG. 24;

FIG. 26 is a front elevation view, partially in section, of the tool of FIG. 24 being
used to clean and disinfect the attachment surfaces of a fluid connector;

FIG. 27 is an inclined view, partially in section, of another embodiment of the
subject cleaning tool being used to clean and disinfect the attachment surfaces of a fluid
connector, the tool comprising a handle with a reservoir containing a cleaning and
disinfecting composition that is selectively releasable into the flexible insert;

FIG. 28 is a perspective view of another embodiment of the subject cleaning tool;

FIG. 29 is an exploded perspective view of the cleaning tool of FIG. 28;

FIG. 30 is a front elevation view of the cleaning tool of FIG. 28;

FIG. 31 is a top plan view, partiaily broken away, of the cleaning tool of FIG. 28;



connector, the tool comprising a handle with a reservoir containing a cleaning and disinfecting
composition that is selectively releasable into the flexible insert; FIG. 28 is a perspective view of
another emBYARMEMBIIRe subject cleaning tool; FIG. 29 is an exploded patSHEGIRANEN TS the
cleaning tool of FIG. 28; FIG. 30 is a front elevation view of the cleaning tool of FIG. 28; FIG. 31 is a
top plan view, partially broken away, of the cleaning tool of FIG. 28; FIG. 32 is a cross-sectional
front elevation view of the cleaning tool of FIG. 28 prior to use;

FIG. 32 is a cross-sectional front elevation view of the cleaning tool of FIG. 28
prior to use;

FIG. 33 is a cross-sectional front elevation view of the cleaning tool of FIG. 28
after the fluid receptacle is depressed relative to the housing to dislodge the stopper
and release the cleaning and disinfecting fluid,;

FIG. 34 is a cross-sectional front elevation view taken along line 34—34 of FIG.
31, in which the fluid receptacle is exploded upwardly relative to the housing;

FIG. 35 is a top plan view, partially broken away, of a preferred embodiment of
another cleaning tool, having a single longitudinally extending slot in the housing;

FIG. 36 is a cross-sectional front elevation view taken along line 36—36 of FIG.
35, in which the fluid receptacle is exploded upwardly relative to the housing;

FIG. 37 is a cross-sectional front elevation view of the housing of a preferred
embodiment of another cleaning tool of the invention;

FIG. 38 is a cross-sectional front elevation view of the housing of FIG. 37, with a
cleaning fluid disposed inside a receptacle in the housing and a closure sealing the
opening of the receptacle; ,

FIG. 39 is a is a cross-sectional front elevation view of a preferred embodiment of
another cleaning tool of the invention, comprising the housing of FIG. 37 and the
cleaning fluid and closure of FIG. 38, with an absorbent flexible insert disposed inside
the portion of the housing below the closure;

FIG. 40 is a bottom perspective view of the flexible insert of FIG. 39;

FIG. 41 is bottom perspective view of the closure of FIGS. 38 and 39;

FIG. 42 is an enlarged detail view taken from a position substantially as shown in
FIG. 37;

FIG. 43 is a bottom perspective view of another closure as shown in FIGS, 44-
46;

FIG. 44 is a is a cross-sectional front elevation view of a preferred embodiment of
another cleaning tool of the invention;

FIG. 45 is a cross-sectional front elevation view of the cleaning tool of FIG. 44
that is taken transversely to the cross-sectional view in FIG. 44;
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FIG. 33 is a cross-sectional front elevation view of the cleaning tool of FIG. 28 after the fluid receptacle
is depressed relative to the housing to dislodge the stopper and release the cleaning and disinfecting
fluid; FI® B20i9/80875%s-sectional front elevation view taken along line SBCIAUSRFNAN43001in which
the fluid receptacle is exploded upwardly relative to the housing; FIG. 35 is a top plan view,
partially broken away, of a preferred embodiment of another cleaning tool, having a single
longitudinally extending slot in the housing; FIG. 36 is a cross-sectional front elevation view taken
along line 36-36 of FIG. 35, in which the fluid receptacle is exploded upwardly relative to the housing;

FIG. 37 1s a clops- SRPlonaL IR0 AR RLAIBRWSI e RIS GG P RENOf another

cleaning tool of the mven?iocrﬁ?ss = s a cross-sectional evation view of the housing of
FIG. 37beinb ussldimicigatutieiaitaskeacntsiid afrefujsiasvnacies housing and a closure sealing the

opening of thepieLepiacie bottoffl GerdBdathds e 855 ABKIAO MIEPNE S NGHIRM VeSO U Resferred

embodiment of another cleaning tool of the invention, comprising the housing of FIG. 37 agd the

cleaning fluid &H- &sifr& ATRFE Se8tioNg) TANLRIBYBEAD MSWIQTi R BIEIREFIsEm RSt ortion of
the houaimgeelewdhip gl the invention;

FIG. 49 is a top perspective view of a preferred embodiment of another cleaning
tool of the invention;

FIG. 50 is an exploded view of the cleaning tool of FIG. 49;

FIG. 51 is front elevation view of the cleaning tool of FIG. 49;

FIG. 52 is an enlarged cross-sectional view taken along FIG. 52—52 of FIG. 51;

FIG. 53 is an exploded view as in FIG. 52 but showing the closure web and
attached disk-shaped flexible insert displaced above the housing and another
substantially cylindrical flexible insert;

FIG. 54 is a top view of the cleaning tool of FIG. 49;

FIG. 55 is a top perspective view of a preferred embodiment of another cleaning
tool of the invention;

FIG. 56 is a front elevation view of the cleaning tool of FIG. 55;

FIG. 57 is an exploded view of the cleaning tool of FIG. 55;

FIG. 58 is an enlarged cross-sectional view taken along line 58—58 of FIG. 56;
and

FIG. 59 is an exploded view as in FIG. 58 but showing the closure web displaced
above the housing and the liquid-saturated compressible foam insert projecting

upwardly from the housing.

11



FIG. 40 is a bottom perspective view of the flexible insert of FIG. 39; FIG. 41 is bottom perspective
view of the closure of FIGS. 38 and 39; FIG. 42 is an enlarged detail view taken from a position .
substantial YWAS 20000378 FIG. 37; FIG. 43 is a bottom perspective view of SEHE280944PE0As shown in
FIGS. 44- 46; FIG. 44 is a is a cross-sectional front elevation view of a preferred embodiment of
another cleaning tool of the invention; FIG. 45 is a cross-sectional front elevation view of the
cleaning tool of FIG. 44 that is taken transversely to the cross-sectional view in FIG. 44,

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] Referring to FIGS. 1-6, a preferred embodiment of the cleaning and
disinfecting tool of the invention comprises housing 10 that is preferably unitarily
molded, stamped or thermoformed from a polymeric composition, thin metallic material
or laminate. If molded or thermoformed, housing 10 preferably comprises a polymeric
material that can be glued or sonically welded. Housing 10 preferably further comprises
projecting tab or handle 12 that is easily graspable by a user, and a substantiaily
cylindrical body having coaxially aligned upper body section 14 and adjacent lower body
section 16. It should be appreciated that “substantially cylindrical,” as used in this
disclosure, can include sections having different inside or outside diameters and such
slopes or tapers as may be needed or appropriate in view of the particular configuration
and the method and material of construction that are used in making housing 10. Taken
together, upper and lower sections 14, 16 define an open interior space 20 having a
stepped inside diameter, with upper section 14 preferably having an inside diameter that
is less than the inside diameter of lower section 16. Lower section 16 preferably
comprises an open end opposite upper section 14 that is surrounded and stabilized by
flange 18 having annular face 22. Upper body section 14 further comprises closed end
wall 28 connected to handle 12. The transition between upper and lower body sections
14, 16 is preferably defined by inclined annular shoulder 26 at the interior edge of
annular stop surface 24.

[0016] Referring to FIG. 10, a preferred embodiment of tool 44 of the invention is
made by inserting and preferably securing a flexible insert such as a compressible
sponge 30 inside open interior space 20 of the cylindrical body of housing 10, as
discussed above in relation to FIGS. 1-6. Sponge 30 can be secured inside opening 20
of housing 10 by any suitable means such as, for example, by use of an adhesive.
Desirably, sponge 30 will be constrained inside housing 10 sufficiently that sponge 30
(and especially its outside wall) will not be easily rotatable or translatable relative to the
inside walls of housing 10 once sponge 30 is installed. This will facilitate the use of
rotational and axial movement of tool 44, applied through handle 12, to clean and scrub
the exterior attachment surfaces of a frontal attachment device as described in greater
detail below in relation to FIG. 11. Alternatively, it will be appreciated by those of

12



FIG. 46 is a cross-sectional front elevation view of the cleaning tool of FIG. 44 being used to clean the
attachment end of a fluid connector; FIG. 47 is a bottom perspective view of a flexible insert as
shown in FIWO.204048275[G. 48 is a cross-sectional front elevation view of al§f&feszétheMotiment of
another cleaning tool of the invention; FIG. 49 is a top perspective view of a preferred embodiment
of another cleaning tool of the invention; FIG. 50 is an exploded view of the cleaning tool of FIG. 49;
FIG. 51 is front elevation view of the cleaning tool of FIG. 49; FIG. 52 is an enlarged cross-sectional
view taken along FIG. 52-52 of FIG. 51; FIG. 53 is an exploded view as in FIG. 52 but showing the

closure Web and liached disicstared exhle s dRPIRSPASIRYRNS BPHSIH Hhahe
be modified by the addition of other structural elements to constrain the movement of
sponge 30 relative to the inside walls of housing 10 frictionally and without the use of an
adhesive if desired.

[0017] Referring again to FIGS. 10-11, sponge 30 preferably has a configuration
that is receivable within the cylindrical body of housing 12, and that also comprises an
opening having a defined shape into which the attachment surfaces at the free end of a
frontal attachment device such as a CLAVE® connector are receivable for cleaning and
disinfecting. Sponge 30 is desirably made of a compressible, open-cell material
adapted to receive, retain and release a composition containing a disinfectant when
sponge 30 is placed in contact with or compressed against an attachment surface of a
frontal attachment device such as a CLAVE® connector. Most preferably, sponge 30 will
comprise open-cell polyurethane foam or another similarly effective non-latex, open-cell
material. The dimensions and configuration of sponge 30 are desirably such that
sponge 30 can be positioned and secured snugly inside housing 10, and, with some
compression, will receive and contact substantially all the surface area of the
attachment surfaces of a frontal attachment device to promote cleaning and disinfecting
of the attachment surfaces.

[0018] Although the flexible insert disposed inside the housing of the invention is
principally referred to as a “spdnge” throughout this disclosure, it should be appreciated
by those of ordinary skill in the art upon reading this disclosure that other similarly
effective molded, woven, porous or layered materials can likewise be used within the
scope of the invention provided that such materials are capable of retaining prior to use
and subsequently releasing during use an amount of cleaning chemical or disinfectant
that is effective for decontaminating any contacted surfaces of a frontal attachment to a
medical device with which the subject tool is used. In some cases it can be desirable
for a cleaning agent or disinfectant to be adsorbed into or encapsulated in recesses or
voids disposed inside the flexible insert of the invention.

[0019] Referring again to FIGS. 6-10, sponge 30 preferably comprises upper
cylindrical section 32, lower cylindrical section 34, top surface 36 that abuts and can be
adhered to end wall 28 of housing 10, annular surface 38 that abuts and can be
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FIG. 54 is a top view of the cleaning tool of FIG. 49; FIG. 55 is a top perspective view of a
preferred embodiment of another cleaning tool of the invention; FIG. 56 is a front elevation view of the
cleaning todV&X PIC/OEH5FIG. 57 is an exploded view of the cleaning tool of FAGUSH0@EI® is an
enlarged cross-sectional view taken along line 58-58 of FIG. 56; and FIG. 59 is an exploded view
as in FIG. 58 but showing the closure web displaced above the housing and the liquid-saturated
compressible foam insert projecting upwardly from the housing.

adhered to annular stop surface 24 of housing 10 and interior space 42 having an
opening defined by bottom surface 40 of lower cylindrical section 34. Although upper
and lower cylindrical sections 32, 34, respectively, of sponge 30 are depicted in FIGS. 9
and 10 as being two distinct elements, it should be appreciated that they can be unitarily
formed, or formed separately and joined by any suitable means known to those of
ordinary skill in the art, such as, for example, by thermal or other welding techniques, by
the use of commercially available adhesives, or the like. Alternatively, as discussed
below in relation to FIGS. 12-17, the

[0020] Referring to FIGS. 9-11, when tool 44 is removed from its own sterile
wrapper, sponge 30 is preferably already impregnated, substantially saturated or coated
with a sufficient amount of a disinfectant-containing composition, most preferably
isopropy!| alcohol or another similarly effective liquid or powder, to achieve a desired
level of decontamination. Tool 44 is then preferably used by placing it over the
attachment surfaces 48 of a frontal attachment device, such as a CLAVE® connector
that is already connected by tubing 52 to an extension set or IV catheter (not shown).
Once attachment surfaces 48 are disposed inside the interior space 42 of tool 40, the
inwardly facing side and end walls of sponge 30 are desirably compressed sufficiently to
contact all the external area of attachment surfaces 48, and upon compression, will
release the disinfectant-containing composition disposed inside sponge 30 directly onto
attachment surfaces 48. By grasping handle 12, tool 44 can then be manipulated by the
user to scrub attachment surfaces 48 by réciprocating tool 48 in an axial direction as
demonstrated by arrows 54 and rotationally as indicated by arrows 56. Such scrubbing
is believed to provide better and more effective cleaning and disinfecting than is
achievable using prior art alcohol wipes or napkins.

[0021] Although one embodiment of the apparatus of the invention that is
particularly intended for use with the attachment surfaces of CLAVE® connectors is
disclosed above, it will be appreciated that other alterations and modifications of the
invention will likewise become apparent to those of ordinary skill in the art upon reading
this specification in view of the accompanying drawings, and it is intended that the
scope of the invention disclosed herein be limited only by the broadest interpretation of
the appended claims to which the inventors are legally entitled.
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WO 2010/002757PCT/US2009/049001 DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0015] Referring to FIGS. 1-6, a preferred embodiment of the cleaning and disinfecting tool of the
invention coWW@A8EX0RBI3Eing 10 that is preferably unitarily molded, stamped®6TtH8#efEd from a
polymeric composition, thin metallic material or laminate. If molded or thermoformed, housing 10
preferably comprises a polymeric material that can be glued or sonically welded. Housing 10
preferably further comprises projecting tab or handle 12 that is easily graspable by a user, and a
substantially cylindrical body having coaxially aligned upper body section 14 and adjacent lower body

fantilly cyinciical body having coaxialy aligned upper body secion 14 and adjacent o
molude secton et IR R ottt h 2 AL Y BEHETEL o e

needed teajyesioadsiiseiased tuberaiticelearing iyt atieinfaning tonldRckidier wemntisest
construqinis g2 arePs ddiBle e BUHEt Kelaed IUSERELSRBBPEY IR ARliOnS 14, 16

define an open interior space 20 having a stepped inside diameter, with ugser section 14 preferably
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preferably securing a flexible insert such as a comﬁressible S _ong@e 30 inside open interior space 20 of
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adhes.ive.roDe_siralglé/ spon \3.30 \{vill e cons ain;ﬁ ins"ge housgﬁl su iciientl\‘é(i)lats ? e 30 (and
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housingit@entios.sponge 30 is installed. This will facilitate the use of rotational and axial movement of
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and cooperate with internal ribs 70 of housing 62 to resist rotational movement of outer

section 76 relative to lower portion 68 of housing 62 as cleaning and disinfecting tool 60

is manipulated by a user while cleaning a frontal attachment. As with cleaning and

disinfecting tool 44 described above in relation to FIG. 11, tool 60 is also desirably

manipulated both axially and rotationally relative to a frontal attachment during use.

Although a lower portion 76 having a hexagonal perimeter is a preferred structure for

use in the invention, other polygonal configurations can also be used within the scope of

the invention provided that any flexible insert so configured will conform substantially to

and cooperate with the inside structure and configuration of the associated housing so

that the resultant cleaning and disinfecting tool can function substantially as disclosed

herein. Flexibility is desired to permit the surfaces that engage a frontal attachment

during use to flex around and contact various portions of the frontal attachment.

[0024] Flexible insert 64 desirably comprises any suitable material substantially
as disclosed above for use in making sponge 30 of the invention, and is desirably

sufficiently compressible to be inserted into defined interior space 80 of housing 62. If
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[0017] Referring again to FIGS. 10-11, sponge 30 preferably has a configuration that is receivable
within the cylindrical body of housing 12, and that also comprises an opening having a defined shape
into which tNeOeHeMRAEdt surfaces at the free end of a frontal attachment dBVR/ESMBH HIMICLAVE(r)
connector are receivable for cleaning and disinfecting. Sponge 30 is desirably made of a
compressible, open-cell material adapted to receive, retain and release a composition containing a
disinfectant when sponge 30 is placed in contact with or compressed against an attachment surface of
a frontal attachment device such as a CLAVE(r)connector. Most preferably, sponge 30 will comprise
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cylindrical section 34, top surface 36 that abuts and can be adhered to end wall 28 of housing 10,
annular S3PALERE RRITIGBRE $aPet HES DR 6168RIRE 1P PR S RIBESSERAANSHHS P to annular
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commercially available adhe3|ves1, or the like. Alternatively, as discussed below in relation to FIGS.
12-17, th&Y as[sairRiefRiflPo’tiGS. 9-11, when tool 44 is removed from its own sterile wrapper,
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connectpr, tas Ao RISEIRLEN BIPING A2 0.0 SUGRFI0CHRSA VL SARPIC RisHwn)- Once

attachment surfaces 48 are disposed inside the interior space 42 of tool 40, thé inwardly facing side

and endPRAMSts dhahiserisfarabliesizedped Aprigu Jorroepeiate vithinteraRoEIREmMal area of
attachmppitisiHg KRS tdSeRd HipaoBaNMALYERHRIN: \vibigassctity Bdinégsioatts aoirRipereNposition
disposed jgside spon directly .onto aftachment surfaces 48. By grasping handle 12, tool 44 can
then be ?an?gﬁ%‘%' gﬁ &é:aaﬁs%?%'ggrﬁ% a f%ﬁ%ﬁﬁ?ﬁ i?lﬂaﬁo}s'ﬁg%?ﬂ)@%?gg%iﬁd"%&%@% an axial
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disposed below it to receive a portion of a frontal attachment (not shown) that is inserted

inside it during use. Cylindrical element 92 preferably seats against end wall 106 of

housing 104, and can be unitarily made with outer section 94 or not, as desired.

[0027] As with cleaning and disinfecting tool 44 described above in relation to
FIG. 11, tool 102 is also desirably manipulated both axially and rotationally relative to a

frontal attachment during use. Although a lower portion 94 having a hexagonal
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[0021] Although one embodiment of the apparatus of the invention that is particularly intended for use
with the attachment surfaces of CLAVE(r) connectors is disclosed above, it will be appreciated that
other alteralfv@2HA@RBdifications of the invention will likewise become apB&ERSLIMNBEWYT ordinary
skill in the art upon reading this specification in view of the accompanying drawings, and it is intended
that the scope of the invention disclosed herein be limited only by the broadest interpretation of the
appended claims to which the inventors are legally entitled. [0022] For example, referring to FIGS.
12-17, another preferred embodiment of the invention is disclosed wherein cleaning and disinfecting

tool 60 fpetinerenearigniiigUsios GRmde Rexitipianed WAl feraiRedintideiRnTIBR, 60 by
retainer ”%74'#%3@”“ r%4 can be snapped or pressed into an annular recess 82 on the inside of

flange nTaHHPHBINICH, & SNEH RPN HRRIFIGHEBtCHR PR &lsa e Herriuithgs thewsePRR ffon 68
having aheuredéntivhcierusittese thialiypppace dovasiplbtixieruling uiisg 90 anstdlanee that Bag external
ti i i ibs .70. id ipRI f fort the ipt | ti
ot ribs 2 e R e 8 & L e 1 30 stk g lower
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having QihesamReagnat CHRRIcRReRRAAN BIERIBRE DE YRR S deRminaRnddiatlectig tools of the
, flexible

invention. 0023] Referring to FIGS, 13, 16 an insert 64 comprises an outer section 76

having £8A R, SR itredmrntdvingasatadisr.grngd aagineniast arieusPmationstef section 76
has an detafyonail prtacieirrdeflineéved, nbitrRlite M Y aresuRt sa@iowhishdstrrelprably sized
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d!s!nfect‘_mgstbgl 62, isidmmplild @8] of lousimgwile cirranaisg fufiolital atiachantie Asrwise deaning and
disinfeciniaabflossrlperLARaE Rare A90I0 63Gerli 48! 2043 alsaudesitaly manipulated both

axially and rotationally relative to a frontal attachment during use. ougﬁ‘n S Wer portion 76 having a
hexagonal petf028k I& pteraaRigtstancairaydR0sef poliearicehtiasingehd2d slyitaialfeonggurations

can alsapakieg #IBIRDSEMREAPSAhBdBKRRIRBIRIPHESH Bl yAlexRIRnsB lihfsopigured will

conform substantially to and cooperate with the inside structure and configuration of the associated

housing®S® & TRE et s PSRPLALY Gt WEE ram Mhihihersamhestpasiadciosed
herein. Biexsibjliguitadiesiconvientiorralitrtiutrod faceeWial snaags affpRiMMPRIYedEdingguse to flex

around C ' i of the fronta| attachment 024] Flexible insert 64 desirably
comprisﬂﬁ@?@%tgﬁﬁeﬁ%ﬁﬁéﬁﬁ g?e{ﬁti'g%/nggdd?s?cfggé%sg%%ef mgg Pr?%%?\rj é’g&ﬁ& 30 of the
inventioiesaRativelbeusipg s fiesented belpvesdisipendinginpendténuatiafalal uesinuctionce 80 of

housingix qgépge sl ' iblei t 84 i etainer ring
74 is deﬁ%?ﬁgiseggéedg ?r? g%%m% cg%@o?%uqsﬁﬁl@gg , Rgﬁﬁg ﬁg?ﬁaﬁéftﬁﬁgﬂd %ﬁ&g[?gé% ﬁ]to position
to assis

fiesadstdPeEeaBiTechoiaiimeyisssRsicates prifer e wnimassRingide housing

62 durimgetisedsRetRisferring t64RIGS ha NeZBlecat Rbasinyastis prenatiyansARp benmaiious,

contain mpyi rojections or bpsses that cooperate with housing 62 to retain ring inside
annu|aréi}é%ae%§(ﬁ§%%e W2 BiSURa"an opening of cpe?”lned hape, a continuou%, substantially J

cylindrical side wall 126, bottom 128, and an inside wall comprising a plurality of flutes
130.

[0029] Referring to FIGS. 24-26, housing 122 as described above is desirably
configured to receive a flexible insert 132, most preferably made from a resilient,
spongy or elastomeric material having a side wall 134 that is compressible to facilitate
insertion into interior space 125 of housing 122, whereupon side wall 134 desirably
expands slightly to conform substantially to the inside wall of housing 122 and into
engagement with flutes 130, or to be heat-staked to some portion of the wall, or to a
shelf or other surface adjacent to the wall. Alternatively, other functionally equivalent
methods of attachment, such as sonic welding, gluing or the like, can also be used.
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[0025] As shown in FIGS. 16 and 17, cylindrical element 78 is preferably made of the same flexible,
compressible material as outer section 76 of flexible insert 64. As shown in FIG. 16, cylindrical element
78 is axiallyWoOIGEHEE 56 that its top and bottom ends are substantially flusHORitS2p06?p8Eponding
ends of outer section 76, and interior 86 of upper portion 66 is open. Then, when cleaning tool 60 is
pressed against the tip of a frontal attachment, cylindrical element 78 can slide upwardly relative to
outer section 76 until cylindrical element 78 engages the closed end wall of upper portion 66. This
provides a substantially cylindrical space 88 inside housing 62 where portions of flexible insert 64 face
the fronggl attachment on three sides in. sybstantiglly the same way as is depjcted in FIG. 11.

10026] TSI DR BR i P BT (a0 o e e B 19 icon to
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cleanin%ﬁf;gpt&lvﬁgaghrggnt. Ir%.this emrb(\)/dimj:nt hO\FI\(%Y E C %indril?e\IHeI ment 92 is initially di;posed
above the ?op B SUtes s%crf?gﬁsélﬁ A8 & Ey\?ﬁﬁ chlegﬁé pgé 1Y 18R USSP HRIBRAN WP receive a

portion efid ﬂbht@@it_lgcmmna(mﬂashmnj.tr@tsw i@ tad mw@ﬁMiwadegGwmm&lemgnt 92
preferably pegaslit sp LA bIAMAICLNGA 0 B GRML BB AT s auge section 94

or not, as desired. 0027dTAs with cleaning and disinfecting tool 44 des above In relation to

FIG. 11faeipo1psircesdFetipt mg ik tsunsetionef Saals) atecinant 18R ikegeaniha ®ehtal
1O P e Rt s onmecter
rimeter comprising side walls 96 is a preferred structure for use
in the in ?ﬁﬁlﬁﬁ é?ni@'eﬁiﬁﬁ%‘&“&r1%§1errn'§tﬁ;/88ﬁ3{dé}6rﬁ?ﬁﬁ?jmﬂmé“éﬁﬁd&%d’%'%éﬁ fiARAl the scope
of the irattattfoneiot e desirghbe clealwddryporidpsiafiliy okagiigfoprdddad thad aloyfleasble insert so

confouiegbE PSRRI G e SN IS AA PRGBS AL AR isdliayging oo

the resultant cle Isinfecting too ction’s tially asisclosed herein. Flexibility is
desiredffefﬁémﬁﬁmmféégs that engage a frontal attachment during use to flex around and contact

various portiongeoi A Ak W&h%a%@ﬂ%ﬂ#@em&m@m%;%u%eriﬁ%ti@ﬁbﬂ%or both can
also be ﬁt{%c dH%) th?fé%vo%ég facing surface of sidewall 108 of housing 104. As with housing 62,
I f

side wa! tfS ¥ abedieash A<heHaMEN8r GEe2MNe b IRRIR eRRiIMy and
disinfectelgtitroltd G ntdhtntathradnd ridd afteachent . tubir§G28inrdat. PIBdegietming ao@ly1600 of

polymertj [ I for j mbodiment of the cleaping tppl of the invention.
As shO\Eﬁ? OUBSI?nngS 1 Zégr%l%ggﬁg%%n?glﬁ gqs:ﬁgéaigln yrﬁ‘g())(qr?tll%lﬂ%sues'%ngg ’fr%rﬁo \6v?1s|c?1nthey can be

separatatiashethpelimasie bandisntieAavithdinwhlersitte/ivalisuchadesédrendhititeamsy aliradiowing around

the phajpf@RblinavipakAReaREpeR il epEcaRALNR TRAILARIMIGEIFR FRFMESTRECHEousing as
describe bel%w. Dependlna%upon the material of construction, the depth of each housing 122, and the

side wall¥onfigdndiBie Akl 1A%,P1 Anethehamiatiosliecive dulterassniriicl, sesinhise
fabricatddprsed knside mandiactédngndepreftsaRefassingite RAG Sarmdud8, eRechalgNant22

e I8 R AR A SR AR e v
130. effectively clean and disinfect the exposed free end of frontal attachment 194. Lever
arm 168 with blunt edge 170 is desirably provided on the outside of handle 162 to
facilitate the selective application of manual force against the side wall of handle 162,
causing it to flex sufficiently to cause fracturing of the relatively rigid sidewalls of ampule
180, thereby releasing cleaning and disinfecting fluid 182 to flow downwardly by gravity
into flexible insert 188.
[0031] Referring to FIGS. 28-34, according to another preferred embodiment of
the invention, a tool 200 for contacting and/or applying a fluid to attachment surfaces of
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[0029] Referring to FIGS. 24-26, housing 122 as described above is desirably configured to receive a
flexible insert 132, most preferably made from a resilient, spongy or elastomeric material having a side
wall 134 tha¥Vie 2ofMELSible to facilitate insertion into interior space 125 of{UER§02B2Ihereupon
side wall 134 desirably expands slightly to conform substantially to the inside wall of housing 122 and
into engagement with flutes 130, or to be heat-staked to some portion of the wall, or to a shelf or other
surface adjacent to the wall. Alternatively, other functionally equivalent methods of attachment, such
as sonic welding, gluing or the like, can also be used. Where flexible insert 132 is attached to the wall,

the presiuide afrfeiets odetinsrsiruegdairitiescdicdheapp s the prsidgedatharecapipiredes to resist
rotation fthe i inside the housing, although.surface texturing on the outside can still
e st O e e R B A i SR B RS e PRI MR AR cleaning
tool 1500RRHIEIY Z2Btiestablishimgryishesunonunitsdionpbetiaters dterate d\iidxible dnseosRiod ias

previou g@ygi 1 jt inclean) ISj ' t t. A slit 140
can be ?f%vide %@%%%@,gt fguﬁr#gcﬁég]k%%q{l)#ﬁg(&émgrﬁj 1%%%?@ ?%%fg%%@%ﬁ %ﬁ%ﬁgguous web

144 to PELBYHlatnatinetive mears: Subriepialicwiadrisalfiid seerntagiaremasingi®?2 into
cleaninglosid rhpeRIVIaCIng¢Rd 48 dAR I ToNRIEN BEH BRItk EAt hAMRS/apIector

attachedtto tubi egment 158. The forwardly extending threaded portion of frontal attachment 152 is
desirably AT (.23 §)§ %13%&)& f&?ﬁ%e&&ﬁﬂbefb%i‘ﬂ@é s HRERISMIYs flideceRlpeS b el arrows

156, andeferabhuaipdetitplgstie dnitalisohdib@ke | ativeb fiadtabatiagiferent hierial, [E30] Another
preferreg.e di i 0p.4s di ' jonto FIG. 27. According to this embodiment
of the in%se,-r#t[i%gr;,' cr%%ﬁ%%ﬂ%Ig;%sol?%spﬁéém%ﬁ%%h%ﬁ%%mn A Qf@(ﬁ{régﬁt @5"?3&%%{198% tubing
segmerk@ 9hadeeAindneibel ctimilarhr sefipetine cpeumeric ceaterialsivgrkscocoataipharabiiexible insert

188, an¢hBahathattnshed pyiae ‘ thflex) | nd a hollow
interior ?1?"“3‘ m@%ﬁ:ﬁ%ﬂﬁend 16‘?#2??&:%gﬁPfc%m%iﬁuyoeﬁm%ﬁ%@x@bﬁ?ﬁéﬁﬁg%%%rangibIe
i

ampule 188 R IRrERtagie £diarrdeslabis cronripily elis sesligurss o th#RS 162 and
preferaldpmivatainoamamalifiérot clganisgtiee dloiitfesangaidig enhihanissiubisipnidr padially

turat ible i ffectively cl disinfect th df d of frontal
achm s e T e T O P B R AR S0 RS0 nancle 162
to facilitithtpeoBefedleZ235h Maitbican banlitidoanagniifetaat dagthvall WiHemstieppeP 2¢8using it to
fex suiienldgueeee 63k e aelaiP Aol AU MR elgipeasing

cleaninri;aand disinfecting fluid 182 to flow downwardly by gravity into flexible insert 188. [0031]

Referrif BR8P NG £28 Doy thetumed iierpidipuping dRRda: wturtenliexibiningasol 200 for
contactip@dapdmr appiyitgainyithe atkehmant hsiaeaaa’ MERMAAKLA2HSE 7HEaH S 20R9/049001

removable flexible seal or cover 206 is desirably provided over flange 208 at the open
end of the forwardly facing cavity of housing 202 to prevent inadvertent contamination of
flexible insert 204 prior to use.

[0032] Referring particularly to FIGS. 31-33, prongs 230, 232 or one or more
other similarly effective structural members are desirably provided in the rearwardly
facing cavity of housing 202 to assist in dislodging stopper 216 from its normal sealing
position across the opening at the bottom of fluid receptacle 212 when receptacle 212 is
moved forwardly relative to housing 202. The use of one longer prong 230 at one side
of stopper 216 is particularly preferred because it concentrates the manual force being
applied downwardly on receptacle 212 on a limited area to assist in dislodging stopper
216 to release cleaning and disinfectant 220 to flow through opening 228 into the
porous, spongy flexible insert 204. When two or more prongs 230, 232 are used, a
combination of one longer prong with the remainder of the prongs being spaced apart
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fluid connector devices used in medical applications is provided that comprises a generally cylindrical
housing 202 having two distinct cavities with open ends and with an opening 228 establishing fluid
communica® 948481 them. A flexible insert 204 is desirably secured to HETTRSRASNANBT the
forwardly facing cavity by use of an adhesive or other similarly effective means. Substantially
cylindrical fluid receptacle 212 having a closed rearwardly facing end and an open forwardly facing
end sealed with a removable stopper 216 slidably engages the open end of the upper cavity. Fluid
receptacle 212 is preferably made of plastic but, alternatively, can be made of a different material,
such as glass. Removable stopper 216 is preferably made of a rubber but, alternatively, can be made

of anotheFYMIRIAPtat-a0d plghthesbarstician dbfcfitt il el mainiainsioneehat! ’ghﬁstantially
ijmpernglen@bwtadhgdiﬁwicbogmt&in&cbretkr]ﬁm@lﬁbegéﬂ_péim;ﬁr@ Mﬁm fsig _p@aeﬁtaﬁe W2 are

esira oqgperatively configured so that an application of m orce,against t osedq,
rearwar§§9a0|hcge éﬁ%%??eé@pu('é?ciiga; \s/vfﬁ‘%%??‘f@ %?éﬁﬁ%'%%?l@@ra}é%‘d%g%%‘w&n? Aﬁ;éeaé’pening at the
lower eﬁdturﬂeniigbdmmﬂ#prongs 230, 232, Whi.Ch can be of the same or different lengths. When
stopper 216 s g oRdrdhiigasineeaRRyligHRsdNa iR 229 siesedsdhia e siRRRERTow

through opening 228 between two cavities of housing 202 to saturate flexible insert 204 prior to

contactiREFIRESHs STRAAMRN RitalhSttdRYRALAR toSbRICHeEnddl. RIQURRA ot fisgyRNER HWE cover 206
is desiraielyep o tawdemqvmﬂﬁmgoéfra%eéw%m% fbthﬁ;t@mglrmfmﬁﬂ'oogt?réty,f%bm jng 20|2 :0
prevent Inadvertent con nayon Xl Insert rior to yse ererrin articular Yy to
Plos, o FRusTE SRR 815 bE aieert o D SRAANY Shiie hota VA B B Gosirobly
provide@ 2 thantibsnehrtitgd aasni isadétyirehiousator2@2fliexirsisisart Bddgifitesteppeadtyodfom its

normal ﬁ%ﬁﬁéﬂ@&&@ﬁ%ﬁﬁtﬂ@?@&%%&@? W&t%rgfllé\‘,“%ﬁ ﬁﬁmﬁ‘%fg O%é%ew&ﬁsq 'gegptacle 212

is move y relative to housing 202. The use of one lohgerprong one side of stopper

216 is parrc gyt RaPEe B itk uadhdrnr hedaneneisuafesers® oitpepripste db@niRardly on
e R B g o 2vinen
ISintectan O Tlow throu enin In e rous, spon exipje inser . en two or
hore oy HBLTRY A0FS U GBI BRTEN S2hme Bl RPN AR YER A B e ronga
being speceptagear? 1@rslightiyrevmilel yraspirglihlotiginh @02 withntblecotiiet Wwahtdtp reyaosiiion digpper 216 in

a nearly. I%rlﬁgﬁ% Q]ngﬂp“ﬁthegﬂgxr@lﬂg?@é?twﬁrﬁ &ﬂtﬁ"l‘%&%’f’z gﬁﬁg@ that will help force

.
li o
release athas moved past stoppe ough openin nd Into flexible insert 204.

[0033] Referrid§liRedenying tocd530 dnarst 384 saelesringytarbifsrtie distjopesidhatdseimbodiment

of the ir}yﬁnaggeawm@rm previsieshthriBrRaNts fllidisrorpiads 2R dmexasingnden agsed relative
to housing 202 prematurely, thereby causmg%té)é)fer 216 to be dislodged from the opening at the

bottom SN 6t RIREFrRng BNl e dsedinghs M regasebinslidenshasieninité 20 #5The rear
cavity otlesusibegl 20 2eputier sebtidustheodintaptisEF IGS. Rgralel Aorgitishalig copenbngr 2lqss 222, 224
that coo ith | 14 on the loweys.circumference of recentacle 212 to allow rec e 212 to be
oy con R Rl Tl e e A e B AR B b el R B e 24,
This is dewiead|pracige\i3d b Idtantigaleseysial16 29 Ziskdpnpdwailevangsiind) B20smd@enkath the other

nand 1o fERBRIIASEHA8L® EREMHENEN AR HanRsGPRisARMARLIE onds cianel 224.

[0034] Referring to FIGS. 35 and 36, a cleaning tool 200" is discl at Is In all respects like that
previoug§RESSBRELH relation to FIGS. 28-34 except that it has only a single longitudinally extending

slot 224 and dpEUBEPtRREEHHRSROFISSIA7222, ansiasetherirsetasdimEne enhedingivopl FIGS.
28-34. Accgr%%?g% rece taclﬁ 212 is not rotatable relative to h_ousig?gg 202, and the tool is activated by

forcing r&caP WIS SN 129, 2% CRMPERSS 2 YTB3Y JiISHRIRE WEIoWRRETHEF 220 to flow
into flexIbkeeinsectiang .25tk 266 tespiively. theppeasydinru2s4vieinfe dblétp @aigohavingr206 is

\% i 3 i invention i
A I S T A e i

256, redirectrieyed) ppevigdertidf22Badaaen imbiG 263 talacitate irtsedestioreandnemavaden end
defined gy @ﬁﬂé‘i&ltﬁﬁ*@h?&éin@@ﬁﬂ?eﬁﬂ&jﬁf?ﬁgw&ﬂ? 13BRRE PIEARTS 281 78HéRgPefN FIG. 42)

to facilitate introd%gti?g) and removal of a tool during moldingaof,the housing, and to facilitate placement
and renfoORHTS £I05UROWEDSEEHRE QR FOMPERES AN Le L ARG bR eI HIBB&RIng with an
annular dlemger 2fdh a6t thatcinthesedmprsuiula racesa R 6écddouBhsy 2Bdising 252 is
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desirably unitarily molded from any suitable polymeric resin and is then inverted to introduce cleaning
and/or disinfecting liquid 274 into cavity 258. Because liquids are substantially incompressible,
sufficient heW@sEHEA®XIBUId be left unfilled in cavity 258 to permit the subsdUiEHbHIe¥MPaement of
closure 270 from collar 264 as described below. [0036] After liquid 274 is in place inside cavity
258, removable closure 270 is desirably installed to seal the opening defined by annular collar 264.
Removable closure 270 is preferably made of an elastomeric or compressible polymeric material to
provide a fluid-tight seal when engaged with annular collar 264. Although the use of a removable

closure j@dsr.asryedmwwfalaewmﬁswgdéaﬁéa_@yp‘ammﬁ qHeRlYAdNRANRFOTRARAEY {iguid 274
into cathigZ??Efcan likewise be used rérow ed that it can be perforated, dislodged or agtherwise

modified Rt RN Aedisinfecing s asé it GrYBY 228HoRRRFHSSAMMISH Feclosure
270, flexsulestastislly T6cisnimrsisaiblle jsséittshirtioatsynca SRaibue lefestilied 56 cavidyigsstashed to the

insid . ' - ' h h ds th ill
0 resis ELAlot 1 T SRt T YRR T L TE el h s OS5 Frovile

insert 278I8Wreferably made from a cellular polymeric material having sufficient porosity or

liquid-retainingropReP il II§Ga\VE 2nd holsldiauidsidd dovina satoemiDapR2diumrsa iy #o8

following displacement of closure 270, and also having the ability to release or discharge liquid 274

onto an 488! idaked dorsealiie frfing: defingmidy mnaslanraliar284s pRemevakientact
during usksirel@Ming pasePady Aragb el §iSmafradcdthlexstind priymesid rirsabindurther

i cvlingrical | 78 that i igured ive th d of a fluid
dovice TSIE BT R e AT AR BE 2o A AUEREDTEE Fefietbiace oy
retainer FeMaER8blthstosuee imtprafartddr ibckesiB6Bealthdengtotit et ahgusimilardyaeftacting is not
required{Jlehls RSP %?ﬂjﬁ@dcm?%? %R%WY&% BEY ?&%%Hrﬁa‘éif’ﬁ’%'é{émdﬁéc”bed-

ill be appreciated that a

Although not shown In FIG.'29, it w seal or cover as previously described in

relation REEBRIEG0digioued os athersisesrardifiad oappinel therselsase ohdinuit @8 Ipriarrteection 256
following g ssmigty 25200IFEHRARglsaERSEbALS BloSWe ZrBeAkRILRO YRsM I b7iRtiBsiisbRPen end of

tool 252.in a sanjtary conditi til removed just prior to use, and can be conveniently attached b
pressuréh§gﬁgﬁ1\;%?%y8ﬁ¥l§¥v£8£ (lfjﬁg)m ﬁ%ﬂ@ﬁ?ﬂﬁéﬁré% @?@%ﬂ@%&ﬁ%ﬁ@@%ﬂ?lﬁﬁ Qitirely ’

packagesbatisinle2 &6 byitaentvetakinheuby ofrendthewneattaseosat abeshihapriingaeawer section
256 is npl agedethion of APELERNTEA SPAIORES2- fli ARG emoxaL ol Infsanitary wrap or

cover, the free end of t connector device having attachment surraces 1o be cleaned is

desirably inserf@83AloMlexibie Fre2T8xis prafeeablymdadadrienfosceellulayaalynesc siadetial upper
surace phlngiaeneht FehongBAGHRIBETS OSSR 8TLARY SFRMIO RAOS AL 41. The

continued a%plication of ugwargy directed force t0 the fluid ‘connector will displace Closure 270,

thereby 181G RIR IEAVIIN £ SAJTERFaKIE 4 RR) TRliRvine displaremient RftslaeiBIdTRs@RdalsoThe
configurhtivingthz ablityXéFelsdsdemirichinbedrii 2Valenib em attactamrmiirasdhdhanthey will

i SR R B e R o e R BN G heppec-n

diamete?9€latiye sHowayEH R nISeanth4fuledifte ilesuUBTE foafatabiyeliither comprises a
cylindrical recess 278 that is configured to receive the attachment end of a fluid
connector device for cleaning and/or disinfecting during use of tool 252. Flexible insert
can be held in place by a retainer ring 280 insertable into annular recess 268, although
the use of such a retainer ring is not required if flexible insert 276 is attached to the
inside of lower section 256 as previously described. Although not shown in FIG. 29, it
will be appreciated that a seal or cover as previously described in relation to cover 206
of FIGS. 32-34, 36 is desirably applied across the open end of lower section 256
following assembly of tool 252 as described above. Such a seal or cover will maintain
the open end of tool 252 in a sanitary condition until removed just prior to use, and can
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[0039] Referring to FIGS. 44-47, another cleaning tool 300 is disclosed that is made similarly to tool
252 of FIGS. 37-42, but utilizes a stopper 314 made as shown in FIG. 43. Tool 300 comprises housing
302 with uppe® 237304 having a closed end 306, and a lower section 388 HES28944PRAAr flange
310 at its base, and an annular recess 324 inside flange 310. In this embodiment, flexible insert 320 is
made as shown in FIG. 47, with a larger-diameter base 338 and a transverse slit 322 extending
upwardly into, but not through the top of body section 340. Referring to FIG. 46, when flexible insert
320 is made with a slit 322 instead of a recess 278 as shown in FIG. 39, attachment surfaces such as

threads 336 of fluid tor 328, h ttached, to a flyid flow line 334, be f d dly int
Sit 522, WP LR ABE R BRRaE AT SR GRNE 415 HR CIE IR Baning
and/or oﬂsim@gcﬂﬁ_@.lidﬂlﬂeﬁ;&&mﬂ ﬁﬁ%/iisuetyicéasqrémagedldlysidevmmﬂlw)awiadicﬁuedlbq afrows 330 to
saturate fiegifledosest %89?f§@§9§}ﬁ8to%{rﬁﬁ%eéﬁg\ﬁe‘?f§é ELASRCRIALAEaAE, then cleaned by

an nally Ifi relation to

moving tool 300 both axially rotatio . luid connector 328.  [0040] Referring to
FIG. 48, cleank9938bI BBUSS aiainiag éprbdarmiatipwingsamavalioh the ean feayrap|€1§8¥R 362 made

as desceieflds Elatinnne filfdofifiettorbelide @ RS RitAUMNEN Sfabas &Hbsiaatialy parallel
inside and outside walls that continue from ﬂ%%gﬁ 356 to closed_end 354 of the upﬁer cayity. Annular

collar 388 RESEARYLIPIRAGE LNIBsIERRSHYAAE RIIRHRIE iiNSER P3G %2459 HRYB Hertion and
removaloalsingriheiogpaheurfatding fiesdifleoirsieoi2ycated dorfecifatengs it rcsdrdigridcement of

closure ig digaent. . flud i fiCj e low displacement
of closurgeg %6%2%50%2%/?? w e%%lﬁhﬁG%@‘ﬁ%@% a}/ﬁ%eﬁ[ at8 g%‘\é%ﬁgﬁ@%%é@r ?éé%r:ﬁ)%ted, little if
any heatspdtidds senpnetar willjodisplerefalgadreo RTOS thgrahy, asinhsingleclagningonnd®is disclosed
that conuiFAA1eyHAG 49 BRWAGAS SlascmbamARdeinsen ORRo SphlisRBRedt opeRnd with a

a r

fluted, substantially cylindrical, sidewall 404 disposed therebetween, the sidewall 404 further

comprist¢ 2Ts 2k plairtatrsed ipamairthemradesiaBiuerrthahtbenmi trarsnst ioMend an
annular bledyg efAlOsuith 2T etaigyoied andidplaseatioguseidTCeibh? thieprathgdiafastitbythe open

.~ GG ag e ORI, S LRI Al i e

IN such manner n 4°'cannot be rotated
freely insligbthoatsinpedbn dliamgtescelaiiveponhogy 288 aaslivd 56 bstitiés: iolycloewiel &7 thithe end of
insert 4} dhakfaces outwardly from housing 402. A second flexible foam insert 418 having a diameter

slightly larger than that of insert 414 and a thickness such that insert 418 can be received inside

annular recesdWRPIvRefectngpie Ld&PisYréieranrinataeisaning dool 3R isidisslogedithat isid
impermegdde siehldfBt 8 N RTLQT FIGSEd Vith, HUf WAIZERC 8 obye 08 M ishiie HeZNHeR HO8 serves

for cleani | 400 af liquid syitaple for cleani /
cisinfeckin b 3P e SRS HatRaE 2 e BB e 05 R & SREaa 10
absorbedliit@fidasn xniers eetstion4388dhayhgvaab wias flanjesitdbl\atcte dsaddy andharedriodlange surface
412 of ) _ : : : Ui
oLsing S o e e e D B 0 O S TR sl

facing slif&é€ ofhire With g2 siargtdianetssilkpen oA PirrpeGa stiansysrsee $iBvakar @dsnetimgjust prior to
use, theujsvaedBomRINKY AbikirBagrdHeIep dlsoalachadiaute URsRFAlle 1f the, webwagrbe used for
topical eaﬁlnq of T_g&gan exggsed urface of an ob%%;:t or an attachment surface of a fluid connector
as desit&d' Mgk IEBHEWTR AL MrdinFigat QiR frest 418 anshawn IR 38 housing.

attachment surfaces such as threads 336 of fluid connector 328, here attached to a fluid

flow line 334, can be forced upwardly into slit 322, causing top surface 332 to contact

and displace closure 314. This in turn allows cleaning and/or disinfecting liquid 316 as

previously described to flow downwardly as indicated by arrows 330 to saturate flexible

insert 320. Attachment surfaces 336 of fluid connector 328 are then cleaned by moving

tool 300 both axially and rotationally in relation to fluid connector 328.

[0040] Referring to FIG. 48, cleaning tool 350 is another embodiment of the
invention wherein a flexible insert 362 made as described in relation to FIGS. 44-47. In
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[0042] Referring to FIGS. 55-59, another cleaning tool 500 is disclosed that can be used for both
topical cleaning of skin or an exposed surface, and for mechanically cleaning and/or applying fluid to
attachment WQAUEIEAiid connector devices used in medical applicationF TIARANGE/ 6B0500
preferably comprises structural elements substantially as described in Paragraph 0041 above,
including housing 502 with closed end 504, annular sidewall section 506 defining annular recess 520,
annular flange 510 with annular sealing surface 512, and flexible, fluid-tight closure 508. The outside
diameter of flange 510 is desirably sufficient great to shield insert 514 from direct contact with the

fingers ghihempebiPehlNSSHEIRSHaCRMRNIRIIP BN hEERE D sl Wandhabare part of
the device W% glean&d. Cleanlngg té)ol 500 differs from cleaning tool 400 discussed above in that tool
n

500 prefé&td IOy LandsnAPY Brgrseasant Abrhifte HERRNIEEpANAL FSiARtPB dfymeric
insert 5tédimblygraadgisubistahtialbe ds3dedmiven ih3diasicle o 528 2an darilate inkaetobIhthat

f ' lindrical b 5 fi t 514 ] bl t-staked inside of,
o otner SOt P T ORI A hor YRR 16 GBS RIBIRR AN, Lwarcly
projectisisplaernasitintelesre idtdesimthis moviddimentatlilichfSdsount agdimhavg wuffitierdttachment
surfaceneadigid o el dnyiisesiisit Brrriiorl agplicaiiansy G g AR iagdnes =14 In

place relative to housing 502, a cleaning and/or disinfecting liquid 536 Iis desirably infroduced into the

interior SIRIPEBPE RS HRIUh eI aRiPrated itieibanyhsadspaserisgriuisadupwardly past the
lhry peBM T g0 g oy ae s e e
iqui is typically as s in FIG. 58 prior to saturating insert 514. Referring to FIG. 58 after
attach m%%’I‘Be{%éghxgﬂ‘QoQ%ﬁﬁ’ﬂ'}%c%& gﬁﬁe(&f ﬂ%?tjsﬂaaé]gﬂg, Efﬁeof?é’%@&og fRed9eedbsirably
compresesedwitbide flutekdosibgtamtibllye byiif8risalclsidieail 40dlatisposeditig:rbétwedil X(EIG. 59) of
flange 5} i Intain | TeN r te,pending use. When
web oS e 08 e B AR Y RRL A o SR St B e e

cleanin@NANAUERS reqrssyHOADDhanannyaienaand A8 witrssihsiaptiaidlaannuwaissalingxpands

again tosiirseeiaqbnaiRREaipdesiitaians e Rsnaciapical flSeRGR PdiPheric foam insert
757PCT/US2009/049001 dlsmfectln%tool Recess 516 in the upwardly facing portion of

201010 , |
insert S%E%a?ﬁp IR, P51 IRSRIRINGo A SHRRE Weltmerpeling cliaud FiRanstoimiasia Luch other
device tarichariediirside i tsing H02r iy evanggrotiatnimdertsetySdahnat fxe ioteted kraelydown inside

housi ' 50 ' ist d facilitat bhing the attach t surf .
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cylinderqitihgvprmedimmsesioiyitn riff tRaRiR 5P Msun3498 33d FlfFcasandicrnd clipped

away. When the rod is removed, a recess 516 will therebé be formed that is visible and accessible in

and belSREHALECR3 e TesiRS) iRSiAR FORYBLIERESS Al BEB aRmaRIessRd s Rselprali¥n reading
this disctiaohedhiat the pdistiidegonfexilid Affaiailitagrsrisalns dlednins tPohS8bEsM shdndyep tool as
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502, rot i L T S A e A0 R e tar SR PDBMABSH Kot 514 and
an atta@RvYRINos YIeaiing tooh4R0cafter i tinirid suilalde dor dedning\axiiy gisudettiatheisesertion of a
flud coresial 80ideelR b FIRABAL1 TR SHY 362 oh el aiualibieRds of a fluid

connector or other device, and flanae 510 shields theuser's fi contacting and possibly

contamiR&MMES RNERT &I F of The Wieth MRS is Hrsiabyepiparatie @ttasbashém page in housing
502dbelgwfanawm tﬁﬁ&ﬁ@mel de@%&%@fl@@ﬂ@msﬁﬂﬂ/ﬁég@%@m ' I?walgg r?02 to
produce stantia t sea eb 508, a qws, for variable compression inside housing
502 duE’%%s%@gi\g%ﬁgﬁ%uﬂ@éd%?@ Wﬁglggésﬁtﬁ§%§%aﬂ 'Bgﬁbﬂ%lﬁy‘ﬁcﬁﬁﬁ‘éegrf%‘f\'ﬁardly facing
label 5Z@h&¢ reprlissirtaithedlaidwaridie tacingt swisioes lnfswed 308 ekt sbfaao bykigebawiemst one

portion epgerdin i hat nually: gras - to facilitate rempval from
housing ?&%m%%%mvﬁww ggetg%i@c})f a%%l%gb%@%%%glﬁgn §§sgf§%e flange 510
makes IPeeitid1 8PHasher e s uniizidenel hinavsb canibetusasiaidopical slsatingliessidn,
disengageexrsaddsigfacyabbbn Abpredaiexicafibames UrRrassasss Maduinrecst iyl insert 514
back outside housing 502, again relieving the lateral support that may otherwise be holding the walls
of recess 516 against threads or other attachment
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surfaces of the device. More available space within housing 502 also allows the use of more cleaning
liquid during assembly. [0045] It will be appreciated that the cleaning tools of the invention are
desirably pa¥kbHEH/HE@3terilized so that they will remain sterile until remo(dIks3PPE488¢kages
immediately prior to use. Desirably, where the cleaning tool is shipped and stored with a flexible insert
that is already at least partially saturated with a cleaning and disinfecting fluid, a barrier material
should be used as part of the packaging treatment to further insure that the fluid does not evaporate
prior to use. [0046] Other alterations and modifications of the invention disclosed herein will

likewise éIbeco ea ent to thos rdinary skill in t Spon this disclosyre, and it is
intende ?ﬁa & s:%g“g{é%f gsl?\\?erﬁ' Sq"ﬂ)u@r%? C4'O0R Y %I r}so%rggih?% pre?gilon&%?ng appended
claims tbausiop.the inventors are legally entitled. CLAIMS 1. A tool useful for contacting and

applying a quu oS P I AAHPRN S, %ﬁ%‘@%rﬂﬁﬁeﬁ@@é‘rﬂﬁ&?&&?%@@ HCRi8HB80Y tRRiGal Fleaning of

skin in medlca pllcatlons comprising: a housing with a substantlally céjy?llndrlcal or polygonal

inside wWef, YS9k F%Wﬁb e AlppLian RN SHEasHhPEH Fz‘@&%&ﬁﬁ'%{h(ge having
an annubRsdliniery AW &Wm JNatUseattaciRnen SUHARROSIBUIICORRECRIIi dVicEB R 6aVities

dispose P L QR SRl o ST 0" S SSMEReR e eRREI SR ransverse
substantially as described in Paragraph 0041 above, including housing 502 with closed
end 504, annular sidewall section 506 defining annular recess 520, annular flange 510
with annular sealing surface 512, and flexible, fluid-tight closure 508. The outside
diameter of flange 510 is desirably sufficient great to shield insert 514 from direct
contact with the fingers of the user, but not so great as to create interference with
branched structures that are part of the device to be cleaned. Cleaning tool 500 differs
from cleaning tool 400 discussed above in that tool 500 preferably comprises only a
single, liquid-absorbing, flexible, compressible foamed polymeric insert 514 having a
cylindrical base 530, bottom 534, sidewall 528, and a top surface 532 that preferably
comprises recess 516. Cylindrical base 530 of insert 514 is preferably heat-staked
inside of, or otherwise attached in fixed relation to, annular recess 520 of housing 502.
Recess 516 in upwardly projecting portion of insert 516 is desirably provided to facilitate
use as a cleaning tool for attachment surfaces of fluid connector devices used in
medical applications. Prior to heat-staking insert 514 in place relative to housing 502, a
cleaning and/or disinfecting liquid 536 is desirably introduced into the interior space of
the housing. Prior to sealing with web closure 508, insert projects upwardly past the
otherwise open end of the housing substantially as shown in FIG. 59, except that the
level of cleaning liquid 536 is typicaily as shown in FIG. 58 prior to saturating insert 514.
Referring to FIG. 58 after attachment of insert 514 to annular recess 520 of housing
502, the flexible foam insert is desirably compressed inside the housing and web 508 is
releasably sealed to sealing surface 512 (FIG. 59) of flange 510 to cover the opening
and maintain insert 514 in its compressed state pending use. When web closure 508 is
later removed just prior to use, and the insert is substantially saturated with the cleaning
liquid, as it will typically be during shipment and handling prior to use, insert 514
expands again to its projecting position to facilitate use as a topical cleaning or
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a flexible, porous cellular insert disposed inside the housing and conforming substantially to the inside
wall, the flexible insert containing the liquid cleaner prior to contacting the attachment surfaces_ and
being suffici®@30¢¢RRTESsible against the attachment surfaces to discharg@%ﬁ@@?@é?@QMUld
cleaner against said attachment surfaces during use; and a remova_ble closur_e disposed over the
open end of the housing subsequent to adding the liquid cleaner to the_ insert, which closure is _
removable prior to use of the tool and wherein at least a portion of the insert is expandable ogt5|de the
housing following removal of the removable closure from the open end. 2. The tool of claim 1

: . . : : i the
wherein ct CE1BOM S v AU BSHian, of Tth b€5 f.lcgf Cr@'rer}v}a\{av erein t
fluid conﬁﬁﬂ%gmoﬁ%ﬁs a%gLAQ{/EE cor@ctor‘. BE%l{.QPhe too-%of cL:‘)alm 1 WHENSH {Le fluid

connectdFARt AROTIGN RfUAR 2tEaChmang ﬁ%@n@regé%ﬂni@@qwm@mwwwmﬁm@mm |
cathetercleaned, Tareitei aipvaiiiy prbRiQiRgRRAY d¢ mdRiantiplba s o dora ARddk iRl Fomprises

coaxiallyfnasli'gg %%l?sqrqg . ?%vrﬁefi{asgl e9v§ﬁ§ %Bg B?ggﬁgsrggg{ggc%ﬁ;%rde?;cilitate scrubbing the
attachment surfaces. Recess 516 can be formed by melting or burning a hole into
insert 514 or, preferably, a rod can be pressed upwardly from the bottom of insert 514
prior to attachment to housing 502, and a cone or cylinder of the foamed material will
project upwardly from surface 532 (FIG. 57) and can be clipped away. When the rod is
removed, a recess 516 will thereby be formed that is visible and accessible in and
below surface 532. _

[0043] It will be apparent to those of ordinary skill in the art upon reading this
disclosure that the protruding insert 514 facilitates use of cleaning tool 500 as a skin-
prep tool as well as for cleaning attachment surfaces of a device. Because insert 514 is
anchored inside housing 502, rotation of insert 514 inside housing 502 is limited, and
frictional contact between insert 514 and an attachment surface is enhanced.
Furthermore, recess 516 serves as guide for the insertion of a fluid connector into tool
500 for cleaning. Tool 500 serves well for cleaning external threads of a fluid connector
or other device, and flange 510 shields the user's fingers from contacting and possibly
contaminating either insert 514 or the attachment surfaces being cleaned. The open
space in housing 502 below annular recess 520 allows insert 514 to be compressed
sufficiently inside housing 502 to produce a substantially flat seal by web 508, and also
allows for variable compression inside housing 502 during use. Referring to FIGS. 55-
57, web closure 508 can optionally include an outwardly facing label 526 having desired
indicia printed on it. Web closure 508 preferably comprises at least one portion
extending outwardly beyond flange 510 that is manually graspable to facilitate removal
from housing 502 prior to use.

[0044] The absence of lateral support above recess 520 and flange 510 makes
it easier to push insert 514 inside housing 502 prior to sealing, and also facilitates
disengagement and removal of a cleaned device following use because the device can
pull insert 514 back outside housing 502, again relieving the lateral support that may
otherwise be holding the walls of recess 516 against threads or other attachment
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inside diameters, the inside diameter of the first portion being greater than the inside diameter of the
second portion. 6. The tool of claim 1 wherein the housing comprises a moldable polymeric
material. WQ2FHEB33Df claim 6 wherein the moldable polymeric materidf BV B Sr sonically
welded. 8. The tool of claim 1 wherein the flexible insert comprises a sponge adapted to receive,
store and apply to the attachment surfaces a composition comprising a disinfectant. 9. The tool of
claim 8 wherein the sponge comprises polyurethane. 10. The tool of claim 8 wherein the
disinfectant is selected from the group consisting of isopropyl alcohol and chlorhexidine. 11. The

tool of claim 1 wherein the body has a polygonal inside wall.
surfaces of the device. X/Iore avgila%%’e space within housing 502 also allows the use of

more cleaning liquid during assembly.

[0045] It will be appreciated that the cleaning tools of the invention are desirably
packaged and sterilized so that they will remain sterile until removed from the packages
immediately prior to use. Desirably, where the cleaning tool is shipped and stored with
a'flexible insert that is already at least partially saturated with a cleaning and disinfecting
fluid, a barrier material should be used as part of the packaging treatment to further
insure that the fluid does not evaporate prior to use.

[0046] Other alterations and modifications of the invention disclosed herein will
likewise become apparent to those of ordinary skill in the art upon reading this
disclosure, and it is intended that the scope of the invention be limited only by the
broadest interpretation of the appended claims to which the inventors are legally
entitled.
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12. The tool of claim 11 wherein the polygonal inside wall comprises a plurality of circumferentially
disposed sidewall sections, with each adjacent pair of sidewall sections being separated by a rib.

13. The tool of claim 11 wherein the polygonal inside wall is octagonal. 14. The tool of claim 1
wherein inside wall of the body is fluted. 15. The tool of claim 1 wherein the inside wall of the body
is substantially cylindrical. 16. The tool of claim 1 wherein the flexible insert comprises
cooperatively sized and aligned inner and outer elements. 17. The tool of claim 1 wherein the
housing and flexible insert are cooperatively configgie'&jl IE/(I) Sresist relative rotational motion between
adjacent surfaces of each.

1. A tool useful for contacting and applying a liquid cleaner to attachment
surfaces of a fluid connector device and for topical cleaning of skin in medical
applications, comprising:

a housing with a substantially cylindrical or polygonal inside wall, an open end
having a defined shape that is surrounded and stabilized by a flange having an annular
face during storage and use, a closed end opposite the open end, and two cavities
disposed between the open end and the closed end, the two cavities being separated
by a transverse annular collar;

a flexible, porous cellular insert disposed inside the housing and conforming
substantially to the inside wall, the flexible insert containing the liquid cleaner prior to
contacting the attachment surfaces and being sufficiently compressible against the
attachment surfaces to discharge some of said liquid cleaner against said attachment
surfaces during use; and

a removable closure disposed over the open end of the housing subsequent to
adding the liquid cleaner to the insert, which closure is removable prior to use of the tool
and wherein at least a portion of the insert is expandable outside the housing following

removal of the removable closure from the open end.

2. The tool of claim 1 wherein the fluid connector device comprises a luer
connector.

3. The tool of claim 1 wherein the fluid connector device comprises a
CLAVE® connector.

4, The tool of claim 1 wherein the fluid connector device communicates with

a needleless syringe, an extension set or an intravascular catheter.

5. The tool of claim 1 wherein the body is substantially cylindrical and further

comprises coaxially aligned and adjacent first and second portions having different
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18. The tool of claim 17 wherein at least part of the flexible insert is secured to part of the housing
body. 19. The tool of claim 16 wherein the inner element is slidable relative to the outer element.
20. The tool of claim 1 wherein the housing comprises an open space adjacent to a part of the flexible
insert. 21. The tool of claim 1 wherein the flexible insert is retained inside the housing by a retainer
element attachable to the housing. 22. The tool of claim 1 wherein the flexible insert comprises a
face substantially coextensive with the defined open end and at least one slit extending axially away
from the fac 23. The too| of claim 1 wherejn the defined. sh e is substantiall cular 24,
The too! BPRASAEIu IATRAE G ROHEG L (e BT Bl it e 5 e

diameter of the second portion.

6. The tool of claim 1 wherein the housing comprises a moldable polymeric
material.
7. The tool of claim 6 wherein the moldable polymeric material can be glued

or sonically welded.

8. The tool of claim 1 wherein the flexible insert comprises a sponge adapted
to receive, store and apply to the attachment surfaces a composition comprising a
disinfectant.

9. The tool of claim 8 wherein the sponge comprises polyurethane.

10. The tool of claim 8 wherein the disinfectant is selected from the group

consisting of isopropyl alcohol and chlorhexidine.

11. The tool of claim 1 wherein the body has a polygonal inside wall.

12. The tool of claim 11 wherein the polygonal inside wall comprises a
plurality of circumferentially disposed sidewall sections, with each adjacent pair of
sidewall sections being separated by a rib.

13.  The tool of claim 11 wherein the polygonal inside wall is octagonal.

14.  The tool of claim 1 wherein inside wall of the body is fluted.

15. The tool of claim 1 wherein the inside wall of the body is substantially

cylindrical.

28



25. The tool of claim 24 wherein the handle portion comprises a reservoir from which the composition
is selectively releasable into the flexible insert. 26. The tool of claim 5 wherein an orifice having a
smaller diameter is disposed between the first and second portions. 27. The tool of claim 1 further
comprising a moisture impermeable, releasable cover disposed over the open end. 28. The tool of
claim 1 in combination with a fluid connector device having frontal attachment surfaces that are
insertable into the tool through the open end of the tool for cleaning of the attachment surfaces.

29. The tool of ¢claim 2 Wheriir(%éh cleaner Iso,disbnfe ts .tlé\g attachment surfaces. 30. The tool

r

of claim 29 wher@in thE¥ée SRR e WSS R B0 ﬁ)ﬂ sigm‘?éto?‘?ﬂlﬁﬁﬁ%elﬁc‘f%ﬁ%f%ﬁ'gg%l and

chlorhexgiieel and aligned inner and outer elements.
17. The tool of claim 1 wherein the housing and flexible insert are
cooperatively configured to resist relative rotational motion between adjacent surfaces

of each.

18.  The tool of claim 17 wherein at least part of the flexible insert is secured to

part of the housing body.

19. The tool of claim 16 wherein the inner element is slidable relative to the

outer element.

20. The tool of claim 1 wherein the housing comprises an open space

adjacent to a part of the flexible insert.

21. The tool of claim 1 wherein the flexible insert is retained inside the housing

by a retainer element attachable to the housing.

22. The tool of claim 1 wherein the flexible insert comprises a face
substantially coextensive with the defined open end and at least one slit extending
axially away from the face.

23.  The tool of claim 1 wherein the defined shape is substantially circular.

24.  The tool of claim 1 wherein the housing further comprises a handle portion

graspable by a user.

25.  The tool of claim 24 wherein the handle portion comprises a reservoir from

which the composition is selectively releasable into the flexible insert.
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31. The tool of claim 1 wherein the flexible insert is attached to the housing. 32. The tool of claim 1
wherein the flexible insert further comprises a recess. 33. The tool of claim 1 wherein one cavity
has a closed end that is part of the housing. 34. The tool of claim 1 wherein the inside wall has
sections with different diameters. 35. The tool of claim 34 wherein the inside wall comprises a
tapered section. 36. The tool of claim 1 wherein the removable closure comprises at least one
graspable projection. 37.The tool of claim 1, further comprising a releasable closure and a

26. The tool of claim 5 wherein an orifice having a smaller diameter is

disposed between the first and second portions.

27.  The tool of claim 1 further comprising a moisture impermeable, releasable

cover disposed over the open end.

28. The tool of claim 1 in combination with a fluid connector device having
frontal attachment surfaces that are insertable into the tool through the open end of the

tool for cleaning of the attachment surfaces.

29. The tool of claim 28 wherein the cleaner also disinfects the attachment

surfaces.

30. The tool of claim 29 wherein the cleaner is selected from the group

consisting of liquids including alcohol and chlorhexidine.

31. The tool of claim 1 wherein the flexible insert is attached to the housing.

32. The tool of claim 1 wherein the flexible insert further comprises a recess.

33.  The tool of claim 1 wherein one cavity has a closed end that is part of the

housing.

34. The tool of claim 1 wherein the inside wall has sections with different

diameters.

35. The tool of claim 34 wherein the inside wall comprises a tapered section.

36. The tool of claim 1 wherein the removable closure comprises at least one

graspable projection.
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projection engageable with the flexible insert.

37. The tool of claim 1, further comprising a releasable closure and a

projection engageable with the flexible insert.
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